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ABSTRACT

Literature and files were reviewed to gather data used in developing
relationships between logging practices and fish populations in Idaho. A
bibliography for applicable publications was developed. Data for 55 streams in
the Clearwater River drainage are being compiled for eight variables; drainage
area, area disturbed, road distance, fish densities, aspect, access, fishing
regulations, and geologic type. A relationship between density of roads and
cutthroat trout density was found but is too tentative to report.
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INTRODUCTION

The State of Idaho and U.S. federal governments have both addressed the
need to better define impacts of logging activities on fish populations. The
Idaho Forest Practices Act, title 38, chapter 13, Idaho Code, was legislated to
implement and enforce laws and rules relating to forest practices on state and
private land within the state. On federal forest lands, each National Forest
developed a forest plan in accordance with the National Forest Management Act
of 1976 and the National Environmental Policy Act of 1969. The forest plans
address desired management practices to achieved stated goals for fish
populations on federal forests.

Idaho Department of Fish and Game (IDFG) biologists are concerned that
these programs do not fully protect aquatic habitat. The thrust of this project
is to review pertinent literature and file data that can be used in defining
relationships between logging practices and fish populations.

OBJECTIVE

Idaho.
Develop relationships between logging practices and fish populations in

METHODS

A literature review was conducted to include only those publications
applicable to the project goal. File data from the U.S. Forest Service and
IDFG were used in developng a database. Project personnel met with appropriate
personnel of IDFG, the U.S. Forest Service, Idaho Department of Environmental
Quality, and the University of Idaho Cooperative Fisheries Research Unit to
review the project goal and start data assimilation.

RESULTS

Extensive literature reviews by MacDonald et al. (1988) for effects of
logging on fish and by Chapman and McLeod (1987) for sedimentation provide
excellent resource material background for a study of this type. Rather than
duplicate their effort, this project focused on Pacific Northwest regional
studies (see Bibliography, Appendix).

We extracted data from files and reports that included information on 55
streams in the Clearwater River drainage (Tables 1-3). Because data is lacking
for some variables, relationships between logging practices and fish populations
are too tentative to report. Efforts in 1990 will continue to add to the data
sets. Data for streams in the Coeur d'Alene River and South Fork Salmon River
drainages are sparse and will not be included in this report, but will be
developed for final analysis.
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Bisson, P.A., and R.E. Bilby. 1982. Avoidance of suspended sediment by juvenile
coho salmon. North American Journal of Fisheries Management 2:371-374.
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Summary: Temperatures increased 6.5°C in summer, decreased 2.5°C in
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salmon and cutthroat trout in coastal streams. In T.G. Northcote (ed),
Symposium on Salmon and Trout in Streams, University of British Columbia,
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habitat of juvenile salmonids in Alaskan streams. North American Journal
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of Western Association of Fish and Wildlife Agencies 64:263-273.
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debris on stream channel morphology.
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Fisheries and Aquatic Science 46:844-852.
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(ed) Proceedings of the Carnation Creek Workshop, a 10-Year Review,
Malaspina College, Nanaimo, B.C. pp.81-99.
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Creek, British Columbia, and associated impacts on the coho salmon
(Oncorhynchus kisutch). Canadian Journal of Fisheries and Aquatic Science
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Holtby, B.L., and G.F. Hartman. 1986. Factors limiting production of outmigrant
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66:68.
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House, R.A., and P.L. Boehne. 1986. Effects of instream structures on salmonid
habitat and populations in Tobe Creek, Oregon. North American Journal of
Fisheries Management 6:38-46.
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Summary: Juvenile coho in cooler (control) stream water generally had
better growth rates. In the wild state, coho grew at higher rates in
clear-cut areas. This may be contributed to a decline in cutthroat or
reduced competition.

Johnson, S.L. 1984. Freshwater environmental problems and coho production in
Oregon. Oregon Department of Fish and Wildlife, Fisheries Division
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Klassen, H.D., and T.G. Northcote. 1988. Use of gabion weirs to improve
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Klock, G.O. 1985. Modeling the cumulative effects of forest practices on
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Summary: A model to predict downstream effects of multiple management
schemes on forested lands.
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logging impacts on habitat.

Lantz, R.L. 1970. Effects of logging on aquatic resources. In H.J. Raymer,
H.J. Campbell, and W.C. Lightfoot (eds), Progress in Game and Sport Fishery
Research. 1963-1970. Oregon State University. pp.13-16.

Summary: Logging impacts were minimized by inclusion of buffer strips on
stream corridors. Stream temperatures increased following clearcutting.
Coho seem tolerant of logging impacts. Cutthroat, on the other hand,
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Lantz, R.L. 1971. Influence of water temperature on fish survival, growth, and
behavior. In J.T. Krygier, and J.D. Hall (eds), Forest Land Uses and
Stream Environment, Continuing Education Press, Oregon State University.
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Macdonald, J.S., G. Miller, and R.A. Stewart. 1988. The effects of logging,
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D.W. Baumgartner (ed), Symposium Proceedings of Intermountain West
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disturbance.
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Dam following exclusion of steelhead trout. Idaho Water and Energy
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predators and their habitat in small streams of the Cascade Mountains,
Oregon. Canadian Journal of Fisheries and Aquatic Science 38:137-145.
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removal.



19

Murphy, M.L., C.P. Hawkins, and N.H. Anderson. 1981. Effects of canopy
modification and accumulated sediment on stream communities. Transactions
of the American Fisheries Society 110:469-478.
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Effects of clear-cut logging with and without buffer strips on juvenile
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Summary: Large organic debris (LOD) is an important part of salmonid
habitat in winter, logging increased coho fry abundance in summer, but fry
survivability decreased throughout winter.

Narver, D.W. 1972. A survey of some possible effects of logging on two eastern
Vancouver Island streams. Fisheries Research of Board Canada Technical
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Phillips, R.W. 1971. Effects of sediment on the gravel environment and fish
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Fisheries Management 8:333-345.

Summary: Fisheries are a dynamic resource and fluctuations might not be
totally as a result of land use practices. Models haven't incorporated
population dynamics.

Platts, W.S., and S.B. Martin. 1980. Livestock grazing and logging effects on
trout. Proceedings of Wild Trout II. pp. 34-46

Summary: A general review of detrimental impacts of logging on habitat.

Platts, W.S., and S.B. Martin. 1980. Return of the South Fork Salmon. Idaho
Wildlife 2:2-9.

Summary: A popular article on South Fork Salmon recovery after heavy
sedimentation from intense logging practices in the "40s"and "50s".

Platts, W.S., M.A. Shirazi, and D.H. Lewis. 1979. Sediment particle sizes used
by salmon for spawning with methods for evaluation. U.S. Environmental
Protection Agency Environmental Research Laboratory, EPA-600/3-79-043.
33 pp.

Summary: Using "geometric mean particle diameter" as a method of valuating
spawning gravel usefulness for chinook. Chinook preferred sediments 7.0
to 20 mm GMPD.

Platts, W.S., R.J. Torquemada, M.L. McHenry, and C.K. Graham. 1989. Changes
in salmon spawning and rearing habitat from increased delivery of fine
sediment to the South Fork Salmon River, Idaho. Transactions of the
American Fisheries Society 118:274-283.

Summary: Fine sediments have recovered from 48% of volume in 1969 to 25.4%
in 1985 following a logging moratorium and careful regulation of land use.
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amberg, L. 1976. Effects of forestry operations on aquatic ecosystems.
Ecological Bulletin 21:143-149.

Summary: An overall look at logging impacts. Information from
Scandinavian countries and Europe.

eiser, D.W., and R.G. White. 1988. Effects of two sediment size-classes on
survival of steelhead and chinook and salmon eggs. North American Journal
of Fisheries Management 8:432-437.

Summary: Lowest survival of eggs was found in fine sediments. Egg
survival was positively correlated to intragravel water velocities.
Smaller sediments are most detrimental to incubating eggs (<.84mm).

ice, R.M., F.B. Tilley, and P.A. Datzman. 1979. A watershed's response to
logging and roads: South Fork of Caspar Creek, 1967-76. U.S.D.A. Forestry
Service, Pacific Southwest Forestry Range and Experimental Station,
Research Paper PSW-146. 12 pp.

Summary: Road construction and 4-year post-production contributed 80%
more sediment than pre-treatment regression analysis predicted. Three
years of logging contributed 275% more sediment than predicted.

ieman, B.E., and K. Apperson. 1989. Status and analysis of salmonid fisheries:
westslope cutthroat trout synopsis and analysis of fishery information.
Idaho Department of Fish and Game, Project F-73-R-11, Subproject No II,
Job No. 1. 114 pp.

Summary: A review of historic distribution in Idaho and current status.
Also includes a cumulative review of literature pertaining to westslope
cutthroat.

ingler, N.H., and J.D. Hall. 1975. Effects of logging on water temperature and
dissolved oxygen in spawning beds. Transactions of the American Fisheries
Society 104:111-121.

Summary: Stream temperature of intragravel water increased following
clear-cut logging, and dissolved oxygen decreased. No serious reduction
in coho survival, but cutthroat resident population may have decreased
because of logging activities.

ingler, N.H., and J.D. Hall. 1988. Vertical distribution of sediment and
organic debris in coho salmon (Oncorhynchus kisutch) redds in three small
Oregon streams. Canadian Journal of Fisheries and Aquatic Science 45:742-
747.

Summary: Fine sediment was uppermost in areas of clear- and patch-cuts.
Organic debris was nearest the surface in the clear-cut stream.

LOG2
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Rishel, G.B., J.A. Lynch, and E.S. Corbett. 1982. Seasonal stream temperature
changes following forest harvesting. Journal of Environmental Quality
11:112-116.

Summary: Maximum stream temperature on a clear-cut forest reached 32°C
where temperature only reached 22°C on untreated adjacent reaches of
stream. A buffer-cut area recorded maximum temperature at 23°C.

Rothacher, J. 1971. Regimes of streamflow and their modification by logging,
In J.T. Krygier, and J.D. Hall (eds), Forest Land Uses and Stream
Environment, Continuing Education Press, Oregon State University. pp.
175-181.

Summary: Logging and burning on an experimental watershed increased annual
yields of streamwater by 18 inches.

Scrivener, J.C., and B.C. Andersen. 1984. Logging impacts and some mechanism
that determines the size of spring and summer populations of coho salmon
fry (Oncorhynchus kisutch) in Carnation Creek, British Columbia. Canadian
Journal of Fisheries and Aquatic Science 41:1097-1105.

Summary: Fry emerged up to six weeks early and migrated sooner than
expected. Growth is density dependent.

Scrivener, J.C., and M.J. Brownlee. 1982. An analysis of the Carnation Creek
gravel-quality data, 1973 to 1981. In G. Hartman (ed) Proceedings of the
Carnation Creek Workshop, a 10-year Review, Malaspina College, Nanaimo,
B.C. pp. 154-174.

Summary: Survival from egg to fry coho and chum was noted. Fines
increased over pre-logging levels. Intergravel permeability and dissolved
oxygen decreased following logging.

Scrivener, J.C., and M.J. Brownlee. 1989. Effects of forest harvesting on
spawning gravel and incubation survival of chum (Oncorhynchus keta) and
coho salmon (0. kisutch) in Carnation Creek, British Columbia. Canadian
Journal of Fisheries and Aquatic Science 46:681-696.

Summary: Survival to emergence of coho and chum declined from 29.1% to
16.4% and 22.2% to 11.5%, respectively, following logging.

Shirazi, M.A., D.H. Lewis, and W.K. Seim. 1979. Monitoring spawning gravel in
managed forested watersheds. A proposed procedure. U.S. Environmental
Protection Agency, Environmental Research Laboratory, EPA-600/3-79-014.
14 pp.

Summary: Describes methods to best qualify and monitor spawning gravel.
This is a trade-off between acceptable reliability and minimum number of
samples.

LOG2
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Shortreed, K.S., and J.G. Stockner. 1983. Periphyton biomass and species
composition in a coastal rainforest stream in British Columbia: effects
of environmental changes caused by logging. Canadian Journal of Fisheries
and Aquatic Science 40:1887-1895.

Summary: Stream temperatures increased 2-3°C following logging, and
periphyton biomass and accumulation rate increased following logging due
to 100% increase in light intensity.

Shumway, D.L., C.E. Warren, and P. Doudoroff. 1964. Influence of oxygen
concentration and water movement on the growth of steelhead trout and coho
salmon embryos. Transactions of the American Fisheries Society 93:342-356.

Summary: Fry from embryos reared at low and intermediate oxygen
concentrations were smaller and hatched later than embryos reared at higher
concentrations of dissolved oxygen. Reduced water velocities resulted in
smaller hatching fry.

Skille, J. 1988. Stream sediment inventory of the Little North Fork Clearwater
River. Preliminary Progress Report, Idaho Department of Environmental
Quality. 9 pp.

Summary: Cobble embeddedness measures of the LNFCR and tributaries tend
to indicate that logging impacts are potentially effecting fish
populations. Embeddedness is lower in pristine sections of stream reaches.

Smith, C.E., W.P. Dwyer, and R.G. Piper. 1983. Effect of water temperature on
egg quality of cutthroat. Progressive Fish Culturist 45:176-178.

Summary: Females held in creek water with fluctuating temperature (2-10°C)
had significantly better eggs that those held in constant temperature
spring water (10°C).

Stednick, J.D., L.N. Tripp, and R.J. McDonald. 1982. Slash burning effects on
soil and water chemistry in southeastern Alaska. Journal of Soil and Water
Conservation, March-April 1982:126-128.

Summary: Timber harvesting followed by slash burning in southeastern
Alaska did not significantly affect soil or water resources. Optical
turbidity (NTU's) never reached Alaska's water quality standard of 5.0
NTU's for potable water.

Stowell, R., A. Espinosa, T.C. Bjornn, W.S. Platts, D.C. Burns, and J.S. Irving.
1983. Guide for predicting salmonid response to sediment yields in Idaho
batholith watersheds. U.S.D.A. Forest Service Northwestern Regional
Intermountain Region. 95 pp.

Summary: A model to predict salmonid response to sediment yield. This
model is limited to batholith soil types.

LOG2
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Suanders, J.W., and M.W. Smith. 1965. Changes in a stream population of trout
associated with increased silt. Journal of Fisheries Research Board of
Canada 22:395-404.

Summary: Low standing crops of brook trout were closely associated with
sedimentation. Trout populations adapted to sedimentation and increased
following scouring.

Tebo, L.B. Jr. 1957. Effects of siltation on trout streams. Society for
American Forestry 1956:198-202.

Summary: A statement of logging impacts from cited information. Reduction
of aquatic invertebrates following logging, siltation affecting water
quality, etc.

Thedinga, J.F., M.L. Murphy, J. Heifetz, K.V. Koski, and S.W. Johnson. 1989.
Effects of logging on size and age composition of juvenile coho salmon
(Oncorhynchus kisutch) and density of presmolts in southeast Alaska
streams. Canadian Journal of Fisheries and Aquatic Science 46:1383-
1391.

Summary: Coho fry increased following clear-cutting, as was measured by
survival to winter. Fry being larger and earlier emergence from egg is
attributed to higher stream temperature.

Thurow, R. 1987. Evaluation of the South Fork Salmon River steelhead trout
fishery restoration program. Completion report. Idaho Fish and Game,
Contribution No. 14-16-0001-86505. 154 pp.

Summary: A population evaluation of trout and salmon in South Fork Salmon
River. Includes population data.

Tripp, D.B., and V.A. Poulin. 1986. The effects of mass wasting on juvenile
fish habitats in streams on the Queen Charlotte Islands. Ministry of
Forests and Lands, Land Management Report No. 45. 48 pp.

Summary: Mass wasting causes stream torrents in 1st and 2nd order
perennial streams that substantially reduces quantity and quality of
rearing habitat. This was greatest in reaches >7% gradient.

Troendle, C.A., and R.M.King. 1987. The effect of partial and clearcutting on
streamflow at Deadhorse Creek, Colorado. Journal of Hydrology 90:145-157.

Summary: Water yield on a partial cut area was not significantly different
from an adjacent clear-cut.
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Tschaplinski, P.J., and G.F. Hartman. 1982. Winter distribution of juvenile
coho salmon (Oncorhynchus kisutch) in Carnation Creek and some implication
to overwinter survival. In G. Hartman fed), Proceedings of the Carnation
Creek Workshop, Malaspina College, Nanaimo B.C. pp. 273-286.

Summary: Logging has not adversely affected coho survival, nor their
ability to overwinter.

Tschaplinski, P.J., and G.F. Hartman. 1983. Winter distribution of juvenile
coho salmon (Oncorhynchus kisutch) before and after logging in Carnation
Creek, British Columbia, and some implications for overwinter survival.
Canadian Journal of Fisheries and Aquatic Science 40:452-461.

Summary: Logging has not adversely affected coho survival, nor their
ability to overwinter.

Ward, M.G., and N.G. Aumen. 1986. Woody debris as a source of fine particulate
organic matter in coniferous forest stream ecosystem. Canadian Journal
of Fisheries and Aquatic Science 43:1635-1642.

Summary: Organic debris, both large and small, and it's contribution to
sediment budgets.

Wesche, T.A., D. W. Reiser, V.R. Hasfurther, W.A. Hubert, and Q.D. Skinner.
1989. New technique for measuring fine sediment in streams. North
American Journal of Fisheries Management 9:234-238.

Summary: Use of a modified Whitlock-Vibert box to collect sediment. Boxes
can be used as an alternative to freeze core sampling.

Wilzbach, M.A., K.W. Cummins, and J.D. Hall. 1986. Influence of habitat .
manipulations on interactions between cutthroat and invertebrate drift.
Ecology. 67:898-911.

Summary: Cutthroat foraged more efficiently, and growth rates increased
more in pools draining logged watersheds. This is attributed to the amount
of overhead shading. It appears that habitat features in logged streams
favor greater foraging success.

Wolfe, M.D., and J.W. Williams. 1986. Rates of landsliding as impacted by
timber management in northwestern California. Bulletin of Association of
Engineering Geologists 23:53-60.

Summary: Forest management activities have increased landslide rates in
all disturbed watersheds. Inner valley gorges and slopes >80% had the
greatest increases.
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Woods, P.F. 1980. Dissolved oxygen in intragravel water of three tributaries
to Redwood Creek, Humboldt County, California. Water Research Bulletin
16:105-111.

Summary: Intragravel dissolved oxygen was highest in unlogged streams.
Unlogged streams also had the lowest percentage of fine sediments.

Wustenberg, D.W. 1954. A preliminary survey of the influences of controlled
logging on a trout stream in the H.J. Andrews Experimental Forest, Oregon.
M.S. Thesis, Oregon State University. 51 pp.

Summary: Sedimentation greatly increased following logging and was closely
associated with road construction. Cutthroat populations were completely
eliminated from three tributary streams following logging. Insect
populations were affected for one year, and eliminated completely from one
section of stream.
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